Serotonergic regulation of circadian rhythms in Syrian hamsters.
This study investigated the effects of (+/-)-2-dipropylamino-8-hydroxy-1,2,3,4-tetrahydronaphthaline hydrobromide (8-OH-DPAT) on circadian rhythms in Syrian hamsters. Systemic administration of 8-OH-DPAT (0.75 mg in 150 microl saline) at circadian time 7 produced phase advances in the circadian activity rhythm. These 8-OH-DPAT-induced phase advances were blocked by microinjection of bicuculline (166 ng, 200 nl) into the suprachiasmatic nucleus, suggesting that GABAergic activity in the suprachiasmatic nucleus mediates the phase shifts produced by systemic injections of 8-OH-DPAT. Microinjection of 8-OH-DPAT (1 microg, 200 nl) or serotonin (0.7 microg, 200 nl) directly into the suprachiasmatic nucleus did not induce phase shifts at circadian time 7, suggesting that the phase shifting effects of systemic injection of 8-OH-DPAT are mediated outside the suprachiasmatic nucleus. To examine possible sites of action of 8-OH-DPAT, 8-OH-DPAT (0.5 microg (100 nl) or 1.0 microg (200 nl)) was microinjected into the intergeniculate leaflet, dorsal raphe nuclei, and the median raphe nucleus at circadian time 7. Significant phase advances were observed after microinjection into the dorsal raphe and median raphe but not the intergeniculate leaflet. These results support the hypothesis that systemic injection of serotonergic agonists can alter circadian rhythms via action in the midbrain raphe nucleus, and that the phase shifts induced by microinjection of 8-OH-DPAT into the raphe nuclei are mediated by a neurotransmitter other than serotonin within the suprachiasmatic nucleus.